Introduction

Memory use
For the investigation of the performance of a mathematical filter for variance reduction, a previously described [1-I computer program for peak recognition and data-processing for a continuous-flow system was adapted to accomodate subroutines for base-line drift compensation and between-run variance reduction. The subroutine for between-run variance reduction was based on the ideas and algorithms reported by Jansen and Bonants [2] .
Whereas for most components determined with continuousflow analysis a within-run coefficient of variation (CV) of about 1-1.5% can be obtained, which compares favourably with newer analytical techniques like centrifugal analysis, the between-run CV of 2"5-3.5% was judged to be too large. From the work of Jansen and Bonants it can be concluded that between-run variance reductions between 40 and 70% are obtainable by applying a digital filtering technique to the information content of control sera placed and analysed in every run.
Hardware
The system (see figure 1) was configured around a 48 kbyte ITT 2020, equipped with a 9 in monitor, a floppy disk drive (Apple II) and a matrix printer (Epson 
Base-line drift compensation
In some continuous-flow applications base-line drift can be a considerable problem, as was the case with the system for measuring serum creatinin which the authors used for this investigation. Assuming the drift between two successive calibration series to be linear in time, a subroutine for drift correction was written. After each calibration series, the samples of the previous run are corrected for drift using the old and new base-line values (calculated by linear regression analysis). Table 2 gives the results of the variance reduction achieved with different combinations of two and three control sera in the estimating filter. The mean percentage variance reduction has always been calculated for those sera that were not used in the filter algorithm. Depending on the kind of serum, variance reductions of 20-50 were obtained when applying this digitalfiltering technique.
Between-run variance reduction
As shown by the values for the mean percentage variance reduction with the various control serum combinations, there is no particular advantage in using three rather than two control sera. So for all practical purposes two control sera suffice. From the individual variance reduction figures, given in table 2, it is not possible to conclude that particular positions in the run are to be preferred. The slightly better performance of combination 4, 5, 10, as compared with 1,13, 14, in both instances measured on the variance reduction on position 7, 9, 11, might lead to the conclusion that ontrol sera placed at the beginning or end of a run do worse than those in the middle of a run. However, this conclusion seems not to be valid when the combination 4, 5,10 and 1, 9,14 are compared on the variance reduction on positions 7, 11, 13. From the remarkable results of serum B it can be seen that the kind of serum influences the variance reduction performance. This is also illustrated by the mean variance reduction obtained for each individual serum. Serums F (positions and 5), A (position 7) and C (position 9) all show roughly the same mean variance reduction--about 45Yo. Serums D (positions 4 and 13) and E show an intermediate performance.
The performance of the filter depends on the choice of the filter time constant, T. It was noted that varying the value of T between 0 and produced good results (VR range 33-40) with an optimum for T=0-5. One of the highest-ranking requirements in the initial design of this microcomputer-based continuous-flow read-out interface [-1] was the total flexibility of the system: no restrictions whatsoever were imposed on the run length. This could be achieved by letting the program look for a possible calibration series placed somewhere between the patient serum specimens. It was realized that the reservation of positions for quality-control purposes would substantially reduce this flexibility. Since the results of the experiments do not indicate any preferred or better excluded positions within a run, it was decided to stick to the original flexibility requirement by purposely linking the positions of the control sera to those of the calibration standards.
Recalling the logical procedure which was used in the program to recognize a calibration series, the procedure is now as follows. After having detected a series of five analyser peaks, inserted between two rinse-cups, the program carries out linear regression analyses on these peaks. After finding that the linear regression coefficient surpasses the value of 0.995, the program recognizes these five peaks as a calibration series. Thereafter, the last preceeding and first succeeding peak are taken as control sera and these are labelled with their respective target values in data statements at the beginning of the program.
This means that the original flexibility of the read-out device has been preserved together with an average between-run variance reduction of 30-40.
